Scoring and identifying organism-specific functional patterns and putative phosphorylation sites in protein sequences using mutual information.
The co-variance of amino acid positions within a multiple alignment of 294 protein kinases from mammals, plants, and bacteria was studied. Applying mutual information (MI), characteristic amino acid sites have been identified markedly discriminating the different organisms. The relation of surface accessibility of these sites in the 3D structure of a kinase and their MI content is studied. We extended the method to score a predicted phosphorylation site of this highly conserved catalytic protein kinase region. Based on this score mammalian and plant protein kinases were grouped together apart from the bacterial kinases. Thus, the presented method allows us to analyse putative phosphorylation sites in the context of their organism-specific origin.